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Articles
Key Points . . .
➤ Failure to rescue—defined as death following a postoperative 
complication—is increasingly studied as a quality-of-care 
measure.
➤ Because understanding and application of failure to rescue 
currently are limited in oncology settings, examination of the 
frequency and fatality of complications can aid nurses in de-
tection and management.
➤ serious postoperative complications, including gastrointestinal 
bleeding, fluid and electrolyte disturbances, and respiratory 
compromise, occurred in about 50% of the studied population 
and were associated with high mortality rates. Patients admit-
ted via the emergency department had higher rates of studied 
complications.
I ncreasing interest in healthcare quality improvement has focused on the prevention or management of complica-tions for patients undergoing surgery (Berwick, calkins, 
mccannon, & Hackbarth, 2006; leape et al., 1991). Failure 
to rescue, defined as a death among surgical inpatients with 
treatable serious complications, is one outcome measure 
frequently studied to examine quality of care in hospitalized 
patients (national Quality Forum, 2004; silber, Williams, 
Krakauer, & schwartz, 1992). Failure to rescue is strongly 
linked to nursing care; when nurses identify abnormal find-
ings signifying a complication during patient assessment, 
they often are the first line of intervention to rescue the 
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patient. Through early recognition of complications and 
timely interventions, additional morbidity, mortality, and 
costs can be spared (Aiken, sochalski, & lake, 1997; clarke 
& Aiken, 2003).
Despite the increased interest in outcome measures to 
study nursing quality, few empiric studies have decon-
structed the clinical aspects of these outcome measures; 
therefore, the measures are not readily applicable to 
practice. multiple studies have documented variations in 
outcomes for surgical patients with cancer (Bach et al., 
2001; Begg, cramer, Hoskins, & Brennan, 1998; Birkmeyer, 
Dimick, & Birkmeyer, 2004; Finlayson & Birkmeyer, 2003; 
Finlayson, goodney, & Birkmeyer, 2003; Hillner & smith, 
1998; Hodgson et al., 2003; Hodgson, Fuchs, & Ayanian, 
2001; meyerhardt et al., 2003; schrag et al., 2003). The 
research findings that document the effects of nursing and 
hospital characteristics on outcomes for surgical patients 
with cancer were reported previously (Friese, lake, Aiken, 
silber, & sochalski, 2008). The current article’s research-
ers conducted a secondary analysis of the data that follow 
to explore the type, frequency, and outcomes of serious 
postoperative complications. The findings highlight patient 
populations that experience the studied complications, 
which can assist managers and nurses with implementing 
changes in care that could prevent or ameliorate postopera-
tive complications.
Failure to Rescue and Application  
to Surgical Patients With Cancer
The original research that introduced failure to rescue as 
an outcome measure focused on surgical patients, includ-
ing patients with prostatectomy (silber et al., 1992). silber 
rosenbaum, and ross (1995) identified issues with the use of 
30-day mortality and postoperative complications for quality 
assessment and empirically demonstrated that patient charac-
teristics explained more variation than hospital characteristics 
in 30-day mortality and complications, whereas the effect of 
patient characteristics was diminished in failure to rescue. 
They concluded that failure to rescue is a more appropriate 
measure to study quality of care because hospital characteris-
tics are more likely to influence the measure. Failure to rescue 
resonates for patients with cancer because of the increas-
ing number of older adults and patients with comorbidities 
who are seeking active treatment. not all complications are 
preventable. However, if patients navigate a postoperative 
complication successfully, they are more likely to commence 
chemotherapy or radiotherapy with less toxicity, which may 
enable them to complete therapy in a timely manner. A case 
study of the concept of failure to rescue in clinical practice is 
demonstrated in Figure 1.
research findings have documented significant relation-
ships between failure to rescue and nursing organizational 
characteristics. The original research conducted on failure 
to rescue identified a strong and significant association with 
nurse-to-patient ratios in a sample of surgical patients (silber, 
rosenbaum, & ross, 1995). Failure to rescue also has been 
associated to the educational preparation of rns (Aiken, 
clarke, cheung, sloane, & silber, 2003) and the quality of 
nursing practice environments (Friese et al., 2008).
Other researchers have modified the original failure to 
rescue measure, and those other approaches were reviewed 
(manojlovich & Talsma, 2007). needleman, Buerhaus, 
mattke, stewart, and Zelevinsky (2002) selected a sample of 
surgical and medical populations and studied death follow-
ing pneumonia, shock or cardiac arrest, upper gastrointesti-
nal bleeding, sepsis, or deep vein thrombosis. Boyle (2004) 
studied medical and surgical patients and defined failure to 
rescue as a death following a fall, pneumonia, urinary tract 
infection, pressure ulcer, or cardiac arrest. using facility 
incident report data, seago, Williamson, and Atwood (2006) 
reconceptualized failure to rescue rates as the proportion 
of patients who experienced a medication error with injury 
divided by the proportion of patients who experienced any 
medication error or the proportion of patients with moder-
ate or severe pressure ulcers divided by the total number of 
patients with an ulcer.
Although nontrivial differences exist in the measures 
and conceptualizations, a shared theme is the recognition 
that patients receiving hospital care frequently develop 
complications; the question is whether the healthcare team 
is able to detect the issue in a timely manner and intervene 
rapidly and appropriately to rescue patients from additional 
harm. Because detection and intervention are tied so closely 
to the role of nurses, failure to rescue has been identified 
conceptually as a nursing-sensitive outcome measure. The 
Agency for Healthcare research and Quality (2004) modi-
fied silber et al.’s (1992) original failure to rescue measure 
and endorsed it as a patient safety indicator. The national 
Quality Forum (2004) selected the failure to rescue measure 
modified by needleman et al. (2002) as a core measure for 
evaluating the performance of nursing care in acute care 
hospitals.
D.S., a 55-year-old woman, was admitted to the hospital for exploratory 
laparatomy for presumed ovarian cancer. Her previous medical history included 
stage IIB estrogen receptor-positive breast cancer seven years ago. After 
mastectomy, she received six cycles of doxorubicin and paclitaxel followed 
by five years of tamoxifen therapy. D.S.’s only other recorded comorbidity 
was osteoporosis. 
The findings from the exploratory laparatomy were consistent with stage IIIC 
ovarian cancer, and a total abdominal hysterectomy and bilateral salpingo-
oopherectomy were performed. D.S. received IV fluids and patient-controlled 
analgesia for two days after surgery. On day three, D.S. called the nurse to 
complain of shortness of breath. Vital signs revealed tachycardia, tachypnea, 
and hypoxia. D.S.’s nurse mobilized additional nurses, the surgical resident, 
and respiratory therapist to assist D.S. She was given supplemental oxygen 
therapy, and a STAT ventilation/perfusion scan suggested high probability for 
pulmonary embolus. D.S. was started on heparin therapy and was transferred 
to the medical intensive care unit for closer monitoring. Following a slow re-
covery, D.S. was discharged home eight days later with a referral for outpatient 
physical therapy. Her adjuvant chemotherapy was delayed eight weeks to en-
able recovery, and her first dose of paclitaxel was held as a precaution.
Although D.S. experienced an undesirable complication, she was rescued suc-
cessfully from the complication. Had D.S. died either during the inpatient stay 
or as many as 30 days following the surgical admission, the case would have 
been considered failure to rescue. No obvious mistakes were made in medical 
management that contributed to the complication, but D.S.’s preexisting medi-
cal history and use of tamoxifen therapy increased the likelihood for pulmonary 
embolism. In terms of quality of care, the question is whether the nurse and 
hospital mounted the resources necessary to prevent the complication. 
Figure 1. Case Study of Failure to Rescue as a Concept
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similar to the centers for medicare and medicaid services 
([cms], 2008) “hospital compare” metrics, failure to rescue 
is a potential quality measure to report publicly and reimburse 
differentially in various “pay-for-performance” proposals. The 
policy approaches provide enhanced reimbursement rates to 
hospitals for achieving selected outcomes targets. cms has 
announced it will no longer reimburse hospitals when signifi-
cant medical errors have occurred during the stay (neergaard, 
2008). As reimbursement becomes increasingly tied to quality 
measures, clinicians should understand the basis of the mea-
sures. However, the clinical community often is unfamiliar 
with the determinants of failure to rescue. Few studies, if any, 
have identified specific nursing interventions associated with 
failure to rescue. One of the aims of this article is to use a pa-
tient outcomes data set to describe the frequency and severity 
of complications that patients with cancer face after surgery. 
Armed with that information, nurses are better positioned to 
perform more frequent or thorough assessments for specific 
complications, identify resources to remedy certain complica-
tions, or alter care delivery models so patients at risk for fatal 
complications are identified early. such analyses stimulate a 
dialogue about how to deliver safer care and avoid adverse 
patient outcomes.
Methods
The data were obtained from a larger study of nursing care 
and hospital outcomes conducted from 1998–1999 in Penn-
sylvania (Aiken, clarke, sloane, sochalski, & silber, 2002; 
Aiken et al., 2001, 2003). The analytic sample was modified 
to study surgical patients with cancer using added tumor 
information available on each patient from the Pennsylvania 
cancer registry. All identities in the data were removed and 
exempt institutional review board approval was granted. 
Sample and Data Sources
The analytic sample consisted of 24,618 adults with a 
confirmed cancer registry diagnosis, and international clas-
sification of Diseases, ninth revision, clinical modification 
(icD-9-cm) diagnosis and procedure codes for surgical resec-
tion for cancer. since 1986, the Pennsylvania Health care cost 
containment council ([PHc4], 2003) has collected uniform 
claim and billing forms on all adults admitted to acute care 
hospitals in Pennsylvania. The data were made available to 
researchers following the execution of a data use agreement; 
identifiable patient information was stripped from the data 
and replaced with a pseudoidentifier that can be used to link 
patients to prior claims, death, or cancer registry data. Data 
routinely collected by PHc4 on the forms include admission 
and discharge information, an array of demographic findings, 
and principal and secondary diagnoses and procedures during 
the inpatient stay. 
For the analyses reported in this article, complete staging 
and diagnostic information was required to verify tumor-
related resection; patients with breast malignancies were 
excluded because of their relatively short lengths of stay in 
hospitals. When patients experienced multiple tumor-related 
surgeries during the study period, a decision rule was applied 
to select only one random admission for analysis. Therefore, 
studied patients are present in the data set only once. The 
study patients were admitted to 164 acute care hospitals in 
Pennsylvania from 1998–1999. 
Measures
To measure complications, a set of icD-9-cm diagnosis 
and procedure codes reflect the occurrence of complications 
during the inpatient stay (available from the primary author 
on request). The diagnosis and procedure codes were derived 
from expert review and empirical validation in prior surgical 
outcomes studies (silber et al., 2002; silber, rosenbaum, 
schwartz, ross, & Williams, 1995). The range of complica-
tions varies from cardiac events to psychosis, and patients 
could experience more than one complication. several of 
the complications were conditional based on the absence 
of similar diagnosis and procedure codes in the preceding 
90 days, reducing the likelihood that the complication was 
a preexisting condition. An aggregate variable, any com-
plication, identified patients who suffered any one of the 
complications specified. Thirty-day mortality was measured 
by linking hospital admissions data with state vital health 
statistics and reflected a death date occurring within 30 
days of the hospital admission date. Previous studies have 
suggested that 30-day mortality, when available, is prefer-
able to inpatient mortality for quality assessment (chassin, 
Park, lohr, Keesey, & Brook, 1989; Jencks, Williams, & 
Kay, 1988). length of cancer diagnosis was measured by 
calculating the days between confirmed cancer registry di-
agnosis date and the date of hospital admission. Emergent 
admission status was identified as the admission source (i.e., 
admitted via the emergency department or not) from the 
PHc4 hospital claim. 
Data Analysis
sAs® version 9.1 was used for all data analyses. The 
number of patients who experienced each of the specified 
complications was calculated, along with the correspond-
ing proportion of patients with the complications who died 
within 30 days (i.e., failure to rescue). complication and death 
rates then were compared by cancer type. The proportion of 
complications experienced was examined by their admission 
source (via the emergency department or not). For the final 
analyses, chi-square test statistics were used to compare out-
comes by emergent admission, and p values less than 0.05 
were considered statistically significant.
Results
Table 1 shows the characteristics of the patient sample. 
roughly a third of patients were younger than age 65. Eighty 
percent of patients were reported as caucasian, 6% as African 
American, and 14% as other or unknown race. more than 
30% of patients had new cancer diagnoses, and a significant 
proportion of patients had metastatic disease. The majority 
of patients had colorectal or prostate cancer with a related 
surgical procedure. 
Complications and Death
From the analytic sample, 11,940 (48.5%) patients expe-
rienced at least one complication, and 836 (3.4%) patients 
died within 30 days of hospital admission. Out of the group 
of patients who died, 739 (88.4%) also had a complica-
tion recorded in their hospitalization record obtained from 
PHc4. Table 2 shows the most frequent complications for the 
study population and the percent of deceased patients with 
each complication. gastrointestinal bleeding and fluid and 
OncOlOgy nursing FOrum – vOl 35, nO 5, 2008
782
electrolyte imbalances were the most common complications 
in the entire sample. Of the patients who died, a large propor-
tion experienced respiratory compromise (37.1%) and fluid 
and electrolyte disorders (24%). 
Complications, Tumor Type,  
and Emergent Admission Status
Patients experienced complications differently by tumor 
type (see Table 3). Patients with esophageal, pancreatic, and 
lung cancers had overall complication rates that exceeded 
60%. However, complication rates varied by tumor type. For 
example, roughly a quarter of patients with esophageal cancer 
experienced pneumonia or respiratory compromise. Patients 
with pancreatic cancer frequently experienced respiratory 
compromise and pneumothorax (14.7% and 10.9%, respec-
tively). respiratory compromise was particularly fatal for 
patients with pancreatic cancer; 57.9% of the patients who 
died experienced this complication. Patients with ovarian and 
colorectal cancers had relatively high rates of gastrointestinal 
bleeding. 
Table 4 compares the most prevalent complication rates by 
emergency department as the source of admission. Patients 
admitted through the emergency department had a signifi-
cantly higher complication rate (71.9% versus 43.9%, c2 = 
1,055.49, p < 0.001). For the selected complications, the rates 
were significantly higher in the subgroup of patients admitted 
through the emergency department. 
Discussion
The principal motivation to study failure to rescue in surgi-
cal patients with cancer was to inform the oncology nursing 
community about the frequency and severity of postopera-
tive complications for patients with cancer. The authors also 
sought to study complications that precede failure to rescue 
in this population. The findings suggest that postoperative 
complications occur frequently in surgical patients with can-
cer and these complications, in many cases, result in death 
(considered a failure to rescue). Patients with esophageal, 
pancreatic, and lung cancers experienced very high rates of 
postoperative complications. Although reason may suggest 
those patients are more likely to die because of the aggres-
siveness of their cancer, the patients who died did so within 
30 days of their operative procedure, and not necessarily after 
a course of chemotherapy or radiotherapy. All of the patients 
studied were cleared by anesthesiologists and surgeons prior 
to undergoing tumor-related resection. 
Although several complications were not observed rou-
tinely, they frequently were present in patients who died. The 
complications, which included atelectasis, hypokalemia, and 
dehydration, are conditions frequently identified by nurses and 
can be remedied with rapid response. nurses can directly in-
tervene in promoting aggressive pulmonary toilet procedures 
to minimize atelectasis. monitoring of serum electrolyte levels 
and intake and output on a regular basis can identify patients 
at risk for fluid and electrolyte disorders. corrective action can 
prevent clinical deterioration, such as renal dysfunction and 
dysrhythmias. Hypotension or hypovolemia was observed in 
only 4% of the entire sample but was observed in more than 
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19% of patients who died. in the case of hypotension or hypo-
volemia, nurses often detect the complication by monitoring 
vital signs, notifying the appropriate physician of any con-
cerns, and administering fluids to restore hemodynamics. 
certain complications were strongly associated with par-
ticular tumor types in a predictable fashion (e.g., postoperative 
pneumothorax for patients with lung cancer). However, com-
plications in patients with some tumor types were not directly 
linked to the procedures performed (e.g., respiratory 
compromise in patients with pancreatic cancer). The 
findings suggest that increased surveillance, alloca-
tion of more experienced nurses to care for high-risk 
patients, and alterations to patient care plans might 
protect patients from poor outcomes. For most of 
the complications studied, the rates were higher for 
patients admitted through emergency departments. 
This finding most likely reflects that patients who 
are less stable are more likely to present initially in 
the emergency department. These patients are easy to 
identify, experience a high rate of complications, and 
can be the focus of specific nursing interventions to 
monitor and manage complications.
Limitations
strengths of the study include a sizable patient 
sample from a large number of hospitals and detailed 
information on patients’ clinical condition on admis-
sion and during hospitalization. most prior studies of 
surgical oncology outcomes using claims data have 
relied on medicare data; the sample studied had a 
large proportion of patients younger than age 65, 
which increases generalizability.  
The study has several limitations. Data are from 
one state in the united states and the proportion of 
nonwhite patients is lower than other areas of the 
country. Potential issues with claims data include 
omission of pertinent diagnosis and procedure codes 
because of limitations in available data fields. The 
authors capitalized on an opportunity to link hospital 
claims data and tumor registry information; therefore, 
data reported are from 1998–1999. confirmation of 
the findings in more recent and representative data, 
augmented with detailed clinical information, would 
contribute greatly to the understanding of failure to 
rescue in patients with cancer. Failure to rescue has 
been studied more commonly in the surgical patient 
population; continued development of the measure for 
use in medical patient populations would be welcome. 
The original failure to rescue definition developed 
by silber et al. (1992) includes an additional 34 
icD-9 codes that reflect “unspecified complications.” 
The diagnosis codes include accidental puncture or 
laceration during a procedure (icD-9 code 998.2), 
blood transfusion reactions (999.4–999.8), and other, 
unspecified complications (999.9). The unspecified 
complications were excluded from this study because 
they are not specific enough to discuss the nursing 
interventions to manage the diverse set of complica-
tions.
Nursing Implications
The findings contribute to the dialogue in nursing about 
how best to organize nurses and systems to deliver safe patient 
care and maximize outcomes (Hinshaw, 2008; Page, 2004). 
respiratory complications were a frequent and fatal complica-
tion in the present study. A literature review concluded that 
early intervention for respiratory issues results in favorable 
postoperative outcomes (Duff, gardiner, & Barnes, 2007). 
Evidence-based oral care protocols have documented efficacy 
Table 3. Most Common Complications and Death Rates by Tumor Type
Tumor Type and Complication
Colorectal (N = 11,253; deaths = 543)
 Gastrointestinal bleeding or blood loss




Prostate (N = 7,313; deaths = 102)
 Gastrointestinal bleeding or blood loss
 Urinary tract infection or cystitis
 Renal dysfunction
 Electrolyte or fluid abnormality
 Any complication
Endometrium (N = 2,765; deaths = 17)





Ovarian (N = 1,779; deaths = 67)
 Gastrointestinal bleeding or blood loss
 Intestinal obstruction
 Pneumothorax
 Electrolyte or fluid abnormality
 Any complication






Esophagus (N = 367; death = 22)
 Pneumonia, other
 Respiratory compromise
 Electrolyte or fluid abnormality
 Aspiration pneumonia
 Any complication
Head and neck (N = 364; deaths = 10)
 Respiratory compromise
 Electrolyte or fluid abnormality
 Congestive heart failure
 Aspiration pneumonia
 Any complication
Pancreatic (N = 238; deaths = 19)
 Gastrointestinal bleeding or blood loss




Note. Because of incomplete or missing data, N = 24,618.
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 222  12.4
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 103  19.1
 70  13.0
 58  10.8
 358 66.4
 92  25.1
 88  24.0
 52  14.2
 49  13.4
 254 69.2
 32  8.8
 25  6.9
 20  5.5
 18  4.9
 125 34.3
 47  19.7
 37  15.5
 35  14.7
 26  10.9
 160 67.2
 %  n
 117  21.5
 130  23.9
 218  40.1







 3  17.6
 1  5.9
 2  11.8
 6  35.3
 14 82.4
 8  11.9
 9  13.4







 51  91.1
 3  13.6
 10 45.5
 7  31.8
 2  9.1
 18 81.8
 4  40.0
 1  10.0
 1  10.0
 1  10.0
 7  70.0
 3  15.8
 7  36.8
 11 57.9
 4  21.1
 17 89.5
 %
Patients Who Died 
With Complication
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in reducing ventilator-associated pneumonia (ross & crum-
pler, 2007). Pronovost et al. (2006) documented a sustained 
eradication of catheter-related bloodstream infections in surgi-
cal intensive care units after strict adherence to an evidence-
based intervention was maintained. This intervention was 
co-led in study hospitals by nurses and physicians, which 
supports a successful model of multidisciplinary, evidence-
based interventions to improve outcomes for a prevalent and 
serious issue. The use of a clinical warning tool, based on 
abnormal vital signs, to trigger calls for medical assistance 
significantly reduced pulseless cardiac arrests and mortality 
after discharge (green & Williams, 2006). identification and 
adoption of evidence-based interventions, based on prevalence 
and risk of the complication, likely would decrease failure 
to rescue rates in hospitals. The case study cited in Figure 1 
is one example of a successful rescue from a postoperative 
complication.
many postoperative complications are sensitive to the orga-
nization and delivery of nursing care. Delays or bureaucratic 
hurdles in this chain of events can lead to ineffective response 
by providers and poor patient outcomes (Page, 2004). Ad-
ministrative processes have been proposed to support clinical 
nurses in identifying and managing postoperative outcomes. 
The effects of rapid response teams, which incorporate crite-
Table 4. Selected Complication Rates by Emergency 
















a p < 0.001 for all complications
Note. Because of incomplete or missing data, N = 24,618.









    n
 2,903  71.9
 760  18.8 
 711  17.6
 477  11.8
 463  11.5
 442  11.0
 305  7.5
 427  10.6
 %
Emergency Department  
Source of Admission
 Yes No   
 (N = 4,040) (N = 20,578)
     n
 9,037  43.9
 2,486  12.1
 1,483  7.2
 1,222  5.9
 539  2.6
 905  4.4
 852  4.1
 1,089  5.3
 %
ria for alerting trained emergency care providers, have been 
mixed in the literature (Winters, Pham, & Pronovost, 2006). 
The small number of randomized, adequately powered studies 
to examine outcome differences suggests additional research 
is required before widespread adoption of this intervention 
is recommended (schmid, Hoffman, Happ, Wolf, & Devita, 
2007). Despite research gaps, rapid response teams have 
become commonplace in hospitals. nurses can contribute to 
the conversation by sharing outcome data such as the kind 
reported in this article to identify complications implicated 
in adverse patient outcomes. 
nurse practitioner care of vulnerable patient populations 
has been tested in oncology, neonatology, and cardiology 
settings with consistent, supportive evidence (Brooten et al., 
1995; Brooten, youngblut, Deatrick, naylor, & york, 2003; 
cunningham, 2004; mccorkle, siefert, Dowd, robinson, & 
Pickett, 2007). Features of nurse practitioner care models in-
clude inpatient assessment, comprehensive discharge planning, 
telephone or in-person visitation after discharge from the acute 
care setting, and coordination of follow-up care among medical 
specialties. such a model could be used for surgical patients 
with cancer determined to be at high risk for postoperative 
complications and could augment the existing organization 
of nursing care in hospitals. Because failure to rescue extends 
beyond hospital doors by measuring 30-day mortality after a 
complication, the transition from hospital to home or other 
setting is a critical piece to safe care delivery. Extension of the 
model to the population of patients who are at risk for or experi-
ence a postoperative complication is worthy of exploration.
clinical care innovations must coincide with supportive 
environments for nurses to practice (Hinshaw, 2008; Page, 
2004). support for staffing patterns that recognize the clinical 
severity of patients, appropriate use of ancillary personnel to 
supplement nursing monitoring, and practical information 
technology all are interventions that, when executed well, 
enable nurses to spend more time with patients. Operational 
disruptions, such as searching for equipment and execution 
of non-nursing tasks, decreases time for patient care; such 
time can be critical in the early identification of postoperative 
events (Tucker & spear, 2006). Examination of complication 
and failure to rescue rates when organizational changes are 
implemented can help managers determine the effectiveness 
of the changes. clinicians and managers can use the metric of 
failure to rescue not only to measure quality of care, but also 
to drive changes in practice that benefit patient care. 
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